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1 Background
In RAN4#101-e it was agreed that A-MPR for FDD PC2 HPUE is explored. According to WF [1] the A-MPR requirements for NS_100, NS_05, NS_05U, NS_48 and NS_49 shall be evaluated for PC2 n1, and NS_100 shall be evaluated for PC2 n3. For NS_48 and NS_49, evaluate A-MPR for BW<=20MHz for power class 2. Update the network signals to include smaller channel bandwidths if found necessary.

The following simulations assumptions were agreed:

· CIM3: 60 dBc.
· CIM5: 70dBc
· Focus evaluations first on QPSK DFT-s-OFDM with Image and carrier leakage of 28dB for up to 64QAM. 
· Evaluation of Higher order modulations is not precluded, for 256QAM image is 35dB,
· PA calibration for 20 MHz, SCS 15 kHz, QPSK, DFT-S-OFDM, 100 RB0 waveform to meet 31dB ACLR at 1 dB MPR based on [4~5]dB post PA losses,
· Post PA insertion loss: [4~5] dB
· PC2 studies assume the same filter rejection than those used for PC3 studies
2 Way forward
General notes:

· The following A-MPR tables are tentatively agreed to serve as the baseline for further discussions. 

· Companies are encouraged to bring more measurement/simulation data in the next meeting to finalise the requirements.

· One campany believes that for NS_05 an additional region needs to be added as they believe that CIM5 impact is greater for PC2 and may not be properly reflected in the tables.
Issue 1-1-1: NS_05 & NS_05U

Proposal: Compromise proposal for NS_05 / NS_05U A-MPR regions and A-MPR values
Table 2: A-MPR regions for NS_05 and NS_05U (Power Class 2)
	Channel Bandwidth (MHz)
	Carrier Centre Frequency, Fc (MHz)
	Region A


	Region B
	Region C

	
	
	RBstart
	LCRB
	A-MPR
	RBstart
	LCRB
	A-MPR
	RBstart
	LCRB
	A-MPR

	5
	1922.5 ≤ FC < 1927.5
	< 1.98 MHz/12/SCS
	> 1.44 MHz/12/SCS
	A3
	< 0.72 MHz/12/SCS
	≤ 1.44 MHz/12/SCS
	A4
	
	
	

	10
	1925 ≤ FC < 1935
	< 1.98 MHz/12/SCS
	> 0
	A1
	≥ 1.98 MHz/12/SCS
	> max(0, RBstart-1.08 MHz/12/SCS)
	A7
	≥ 7.2 MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	10
	1935 ≤ FC < 1945
	
	> 3.96 MHz/12/SCS
	A4
	
	
	
	
	
	

	15
	1927.5 ≤ FC < 1932.5
	< 3.6 MHz/12/SCS
	> 0
	A1
	≥ 3.6 MHz/12/SCS
	> max(0, RBstart-1.8 MHz/12/SCS)
	A7
	≥ 10.08  MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	15
	1932.5 ≤ FC < 1942.5
	< 1.98 MHz/12/SCS
	> 0
	A1
	≥ 1.98 MHz/12/SCS
	> max(0, RBstart+1.08 MHz/12/SCS)
	A7
	≥ 12.24 MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	15
	1942.5 ≤ FC < 1947.5
	
	> 5.04 MHz/12/SCS
	A5
	
	
	
	
	
	

	20
	1930 ≤ FC < 1950
	< 5.04 MHz/12/SCS
	> 0
	A1
	≥ 5.04 MHz/12/SCS
	> max(0, RBstart-3.6 MHz/12/SCS)
	A7
	≥ 13.68 MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	20
	1950 ≤ FC < 1960
	
	> 9.0 MHz/12/SCS
	A6
	
	
	
	
	
	

	NOTE 1:
The A-MPR values are specified in Table 6.2.3.4-b, 6.2.3.4-c and 6.2.3.4-d.

NOTE 2:
Void


Table 3: A-MPR for NS_05 and NS_05U (Power Class 2)
	Modulation/Waveform
	A1 (dB)
	A2 (dB)
	A3 (dB)

	
	Outer/Inner
	Outer/Inner
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 13.0
	≤ 6.0
	≤ 6.5
	≤ 2.0

	
	QPSK
	≤ 13.0
	≤ 6.0
	≤ 7.0
	≤ 2.0

	
	16 QAM
	≤ 13.0
	≤ 6.0
	≤ 8.5
	≤ 2.0

	
	64 QAM
	≤ 14.0
	≤ 6.0
	≤ 9.0
	≤ 2.0

	
	256 QAM
	≤ 15.0
	≤ 6.0
	≤ 9.5
	

	CP-OFDM
	QPSK
	≤ 13.0
	≤ 6.0
	≤ 10.0
	≤ 4.0

	
	16 QAM
	≤ 13.0
	≤ 6.0
	≤ 10.0
	≤ 4.0

	
	64 QAM
	≤ 14.0
	≤ 6.0
	≤ 10.0
	≤ 4.0

	
	256 QAM
	≤ 16.0
	
	≤ 10.0
	

	NOTE 1:
Void

NOTE 2:
Void


Table 4: A-MPR for NS_05 and NS_05U (Power Class 2)
	Modulation/Waveform
	A4 (dB)
	A5 (dB)
	A6 (dB)
	A7 (dB)

	
	Outer
	Inner
	Outer
	Inner
	Outer
	Inner
	Outer/Inner

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 3.0
	N/A
	≤ 2.0
	
	≤ 2.0
	N/A
	≤ 8.0

	
	QPSK
	≤ 3.0
	
	≤ 2.0
	
	≤ 2.0
	
	≤ 8.0

	
	16 QAM
	≤ 3.5
	
	≤ 2.5
	
	≤ 2.0
	
	≤ 8.0

	
	64 QAM
	≤ 3.5
	
	≤ 2.5
	
	
	
	≤ 8.0

	
	256 QAM
	
	
	
	
	
	
	≤ 8.0

	CP-OFDM
	QPSK
	≤ 4.5
	
	≤ 4.5
	
	≤ 4.0
	
	≤ 8.5

	
	16 QAM
	≤ 4.5
	
	≤ 4.5
	
	≤ 4.0
	
	≤ 8.5

	
	64 QAM
	≤ 5.0
	
	≤ 5.0
	≤ 5.0
	≤ 4.0
	
	≤ 8.5

	
	256 QAM
	
	
	
	
	
	
	≤ 8.5

	NOTE 1:
Void

NOTE 2:
Void


Table 6.2.3.4-4 - Table 6.2.3.4-9: Void

Issue 1-1-2: NS_48

Proposal: Compromise proposal for NS_48 A-MPR regions and A-MPR values
Table 2: A-MPR regions for NS_48 (Power Class 2)
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS

MHz
	LCRB*12*SCS

MHz
	

	10 MHz
	1925≤ FC ≤ 1975
	≥0
	≥8.1
	A6

	
	
	<1.8
	≥0
	A6

	15 MHz
	1927.5≤ FC ≤ 1972.5
	≥0
	≥9
	A6

	
	
	≥0
	≥max (0,12*SCS* RBend - 2.88)

<9
	A6

	20 MHz
	1930≤ FC ≤ 1970
	≥0
	≥9.72
	A4

	
	
	≥0
	≥max (0,12*SCS* RBend - 3.6)

<9.72
	A6

	25 MHz
	1932.5≤ FC ≤ 1967.5
	≥0
	≥9.72
	A4

	
	
	≥18.72
	<1.08
	A3

	
	
	≥0
	≥max (0, 12*SCS*RBend - 1.08)

< 9.72
	A4

	30 MHz
	1935 ≤ FC ≤ 1965
	≥0
	≥12.96
	A4

	
	
	≥21.6
	<1.08
	A5

	
	
	≥0
	≥max (0, 12*SCS*RBend - 3.6)

< 12.96
	A4

	40 MHz
	1940 ≤ FC ≤ 1960
	≥0, <2.88
	≥0
	A1

	
	
	≥2.88, <17.1
	≥max (0, 12*SCS*RBend - 4.68)
	A3

	
	
	≥17.1, <27.36
	≥12.96
	A4

	
	
	≥27.36, <34.56
	≥12.96
	A2

	
	
	≥27.36, <34.56
	<1.08
	A3

	
	
	≥34.56
	≥0
	A1

	45 MHz
	1942.5 ≤ FC ≤ 1957.5
	≥0, <5.22
	>0
	A1

	
	
	≥5.22, <19
	≥max (0, 12*SCS*RBend - 5.4)
	A4

	
	
	≥19, <37.44
	≥14.04
	A2

	
	
	≥30.96, <37.44
	<1.08
	A5

	
	
	≥37.44
	>0
	A1

	50 MHz
	1945 ≤ FC ≤ 1955
	≥0, <7.2
	>0
	A1

	
	
	≥7.2, <20.7
	≥max (0, 12*SCS*RBend – 5.4)
	A4

	
	
	≥20.7, <41.04
	≥15.12
	A2

	
	
	≥33.84, <41.04
	<1.08
	A5

	
	
	≥41.04
	>0
	A1


Table 3: A-MPR for NS_48 (Power Class 2)
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5
	A6

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
	PI/2 BPSK
	≤12
	≤8.0
	≤4.0
	≤4.5
	≤6.0
	≤3.0

	
	QPSK
	≤12
	≤8.0
	≤4.0
	≤4.5
	≤6.0
	≤3.0

	
	16 QAM
	≤12
	≤8.0
	≤4.0
	≤4.5
	≤6.0
	≤3.0

	
	64 QAM
	≤12
	≤8.0
	≤4.0
	≤4.5
	≤6.0
	≤3.0

	
	256 QAM
	≤12
	≤8.0
	≤4.0
	≤4.5
	≤6.0
	≤3.0

	CP-OFDM
	QPSK
	≤12.5
	≤9.0
	≤5.5
	≤6.0
	≤6.0
	≤4.5

	
	16 QAM
	≤12.5
	≤9.0
	≤5.5
	≤6.0
	≤6.0
	≤4.5

	
	64 QAM
	≤12.5
	≤9.0
	≤5.5
	≤6.0
	≤6.0
	≤4.5

	
	256 QAM
	≤12.5
	≤9.0
	≤5.5
	≤6.0
	≤6.0
	≤4.5


Issue 1-1-3: NS_49

Proposal: Compromise proposal for NS_49 A-MPR regions and A-MPR values

Table 2: A-MPR regions for NS_49 (Power Class 2)

	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS

MHz
	LCRB*12*SCS

MHz
	

	10 MHz
	1925≤ FC ≤ 1975
	≥0
	≥8.1
	A3

	
	
	<1.8
	≥0
	A3

	15 MHz
	1927.5≤ FC ≤ 1972.5
	≥0
	≥9
	A3

	
	
	≥0
	≥max (0,12*SCS* RBend - 2.88)

<9
	A3

	20 MHz
	1930≤ FC ≤ 1970
	≥0
	≥9.72
	A4

	
	
	≥0
	≥max (0,12*SCS* RBend - 3.6)

<9.72
	A3

	25 MHz
	1932.5≤ FC ≤ 1967.5
	≥0
	≥7.92
	A4

	
	
	≥18.72
	<1.08
	A3

	
	
	≤6.48
	<3.6
	A3

	30 MHz
	1935 ≤ FC ≤ 1965
	≥0, <3.6
	≥0
	A1

	
	
	≥3.6, <7.92
	≥0
	A5

	
	
	≥7.92, <14.4
	≥max (0,12*SCS* RBend - 4.32)
	A3

	
	
	≥14.4, <21.6
	≥10.44
	A4

	
	
	≥21.6
	≥10.44
	A2

	
	
	≥21.6
	<1.8
	A1

	40 MHz
	1940 ≤ FC ≤ 1960
	≥0, <9
	≥0
	A1

	
	
	≥9, <11.52
	<3.06
	A5

	
	
	≥9, <18
	≥max (3.06, 12*SCS*RBend – 6.48)
	A4

	
	
	≥18, <34.56
	≥11.16, <27
	A2

	
	
	≥27.36, <34.56
	<1.08
	A5

	
	
	<34.56
	≥27
	A1

	
	
	≥34.56
	≥0
	A1

	
	
	≥7.92, <12.42
	< min [1.08, max(0,12*SCS* RBend-7.92)]
	A5

	
	
	≥30.76, <36.72
	<1.08
	A5

	45 MHz
	1942.5 ≤ FC ≤ 1957.5
	<36.72
	≥12.24, <max (0, 12*SCS*RBend – 7.92)
	A2

	
	
	<36.72
	≥max (0, 12*SCS*RBend – 7.92)
	A1

	
	
	≥36.72
	>0
	A1

	50 MHz
	1945 ≤ FC ≤ 1955
	≥10.08, <14.4
	< min [1.08, max(0,12*SCS* RBend-10.08)]
	A5

	
	
	≥36, <39.6
	<1.08
	A5

	
	
	<39.6
	≥13.68, <max (0, 12*SCS*RBend – 10.08)
	A2

	
	
	<39.6
	≥max (0, 12*SCS*RBend – 10.08)
	A1

	
	
	≥39.6
	>0
	A1


Table 3: A-MPR for NS_49 
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM 
	PI/2 BPSK
	≤12.5
	≤7
	≤4
	≤5.5
	≤6

	
	QPSK
	≤12.5
	≤7
	≤4
	≤5.5
	≤6

	
	16 QAM
	≤12.5
	≤7
	≤4
	≤5.5
	≤6

	
	64 QAM
	≤12.5
	≤7
	≤4
	≤5.5
	≤6

	
	256 QAM
	≤12.5
	≤7
	≤4
	≤5.5
	≤6

	CP-OFDM 
	QPSK
	≤13.5
	≤8
	≤5.5
	≤7.5
	≤6

	
	16 QAM
	≤13.5
	≤8
	≤5.5
	≤7.5
	≤6

	
	64 QAM
	≤13.5
	≤8
	≤5.5
	≤7.5
	≤6

	
	256 QAM
	≤13.5
	≤8
	≤5.5
	≤7.5
	≤6


Issue 1-1-5: NS_100
One candidate option is to re-use PC3 A-MPR values for PC2.
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